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(54) FLAT DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat display unit capable of reducing a driving 
voltage to emit electrons selectively from a plurality of cathodes, reducing electric 
power consumption, and high-speed operation. 

SOLUTION: This flat display device has a plurality of electric field emission type 
cathodes K. a high voltage electrode which fixedly supplies an intense electric field 
forms a Schottky barrier which makes possible electrons being emitted from the 
cathodes K to the surfaces of the cathodes K, a two dimensional MOS gate array 
which controls electron emission from the cathodes K, and a phosphor layer which 
glows by impacts of electrons selectively emitted from the cathodes K. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The high voltage electrode which gives the heavy current community which 
forms in the front face of two or more field emission mold cathodes and two or more 
of these field emission mold cathodes the shot key barrier which can make possible 
the electron emission from these two or more field emission mold cathodes fixed, By 
the impact of the electron alternatively emitted from the two-dimensional MOS gate 
array which is connected to two or more above-mentioned field emission mold 
cathodes, and controls the existence of radiation of the electron from these two or 
more field emission mold cathodes, and two or more above-mentioned field emission 
mold cathodes The flat-surface mold display characterized by having the fluorescent 
substance layer which carries out luminosity. 

[Claim 2] The field emission mold cathode group by which the pixel which consists of a 
field emission mold cathode of the m line n train (however, m and n one or more 
integers) allotted in the shape of a matrix was arranged in the shape of [ of a M line N 



train (however, M and N two or more integers) ] a matrix. The high voltage electrode 
which gives the heavy current community which forms the shot key barrier which can 
make possible the electron emission from this each field emission mold cathode in the 
front face of each field emission mold cathode which constitutes this field emission 
mold cathode group fixed, The two-dimensional MOS gate array which consists of the 
MOS gate where each field emission mold cathode which constitutes the 
above-mentioned field emission mold cathode group was connected to the drain at 
each **, respectively, The scan driving means which impresses the pulse voltage 
which turns ON this each MOS gate at the gate of each MOS gate connected to each 
field emission mold cathode of the pixel of the M above-mentioned lines to a 
sequential circulation target for every line of the M above-mentioned lines, 
Synchronizing with the above-mentioned pulse voltage generated from this scan 
driving means, in the source of each MOS gate connected to each field emission mold 
cathode of the pixel of the above-mentioned N train, to coincidence The flat-surface 
mold display characterized by having the image data driving means which impresses a 
low battery alternatively for every train of the above-mentioned N train, and the 
fluorescent substance layer in which the impact of the electron alternatively emitted 
from the above-mentioned field emission mold cathode for every above-mentioned 
pixel carries out luminosity according to the image which it is going to display. 
[Claim 3] The above-mentioned high voltage electrode is a flat-surface mold display 
characterized by being the anode electrode with which the above-mentioned 
fluorescent substance layer was formed in the flat-surface mold display according to 
claim 1. 

[Claim 4] the flat-surface mold display which pulls out and is characterized by the 
thing which the above-mentioned high voltage electrode approached two or more 
above-mentioned field emission mold cathodes, and was come out of and established 
for it in the flat-surface mold display according to claim 1, and which is an electrode. 
[Claim 5] The flat-surface mold display characterized by preparing a screening 
electrode near two or more above-mentioned field emission mold cathodes in a 
flat-surface mold display according to claim 1. 

[Claim 6] the low battery alternatively impressed to the above-mentioned screening 
electrode in a flat-surface mold display according to claim 5 at two or more 
above-mentioned field emission mold cathodes, and abbreviation — the flat-surface 
mold display characterized by being equal or impressing an electrical potential 
difference tower than this low battery. 

[Claim 7] the low battery alternatively impressed to two or more above-mentioned 
field emission mold cathodes in a flat-surface mold display according to claim 5 at the 
above-mentioned screening electrode when the above-mentioned MOS gate is OFF 
at least, and abbreviation — the flat-surface mold display characterized by carrying 
out as [ impress / it is equal or / an electrical potential difference lower than this low 



battery ]. 

[Claim 8] The above-mentioned high voltage electrode is a flat-surface mold display 
characterized by being the anode electrode with which the above-mentioned 
fluorescent substance layer was formed in the flat-surface mold display according to 
claim 2. 

[Claim 9] the flat-surface mold display which pulls out and is characterized by the 
thing for which the above-mentioned high voltage electrode approached the 
above-mentioned field emission mold cathode group, and was come out of and 
prepared in it in the flat-surface mold display according to claim 2, and which is an 
electrode. 

[Claim 10] The flat-surface mold display characterized by preparing a screening 
electrode near the above-mentioned field emission mold cathode group in a 
flat-surface mold display according to claim 2. 

[Claim 1 1] the low battery alternatively impressed to the above-mentioned screening 
electrode in a flat-surface mold display according to claim 10 at two or more 
above-mentioned field emission mold cathodes, and abbreviation — the flat-surface 
mold display characterized by being equal or impressing an electrical potential 
difference lower than this low battery. 

[Claim 12] the low battery impressed to the above-mentioned screening electrode in 
a flat-surface mold display according to claim 10 at selection at the field emission 
mold cathode of the above-mentioned field emission mold cathode group when the 
above-mentioned MOS gate is OFF at least, and abbreviation — the flat-surface mold 
display characterized by carrying out as [ impress / it is equal or / an electrical 
potential difference lower than this low battery ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flat-surface mold display 

equipped with the field emission mold cathode. 

[0002] 

[Description of the Prior Art] The conventional example of the fiat-surface mold 
display which equipped below with the field emission mold cathode (emitter) with 
reference to drawing 15 and drawing 1 6 is explained. In drawing 1 5 and drawing 16 , KK 
G is the cathode electrode and gate electrode (drawer electrode) which 
constitute XY The Matrix and which are each the regular intervals of two or more 
books, and equal width, and it is allotted so that it may cross mutually and may 



counter through an insulating layer Z. A — two or more gate electrodes G — receiving 
— predetermined spacing — with, it is the anode electrode which counters. The 
fluorescent substance layer P is applied to the top face (an inferior surface of tongue 
is also good) of the anode electrode A. 

[0003] In the intersection crotched portion of two or more cathode electrodes KK and 
two or more gate electrodes G, while the hole H of a round shape is drilled by each 
gate electrode G, the cavity valve flow coefficient which is open for free passage to 
this hole H is formed in an insulating layer Z. It sets in this cavity valve flow coefficient, 
and he is Spindt (Spindt: name of a person) of a cone conflguration on the cathode 
electrode KK. The mold field emission mold cathode (emitter) K stands erect. The field 
emission mold cathode K consists of ingredients with which electron emission is made 
according to the tunnel effect, such as Mo, W, and Or. by giving alternatively 0.01 v/A - 
about O.lv [/A ] electric field. And the physical relationship between Hole H and 
Cathode K is set up so that the top-most vertices of Cathode K may be located at the 
core of Hole H. 

[0004] These electrodes G. the cathode electrode KK. Cathode K. the anode 
electrode A. the fluorescent substance layer P, and an insulating layer Z are contained 
in the flattened tube which consists of glass etc., and are made with a vacuum in a 
flattened tube. 

[0005] The fixed electrical potential difference, for example, the direct current voltage 
of 3kV. is impressed to the anode electrode A. The direct current voltage from the 
scanning driver SD (100V [ for example, ]) is impressed to two or more gate 
electrodes G from the upper gate electrode G in drawing 15 to the lower gate 
electrode G at a sequential circulation target. The electrical potential difference of OV 
(for example, the electrical potential difference of 0V-10V is also good) according to 
the picture signal from the data driver DD is impressed to two or more cathode 
electrodes KK at selection. 

[0006] In the intersection of KK a cathode electrode when the gate electrode G with 
which impression ** of the direct current voltage of 100V was carried out two or more 
gate electrodes G and among two or more KK a cathode electrode, and the electrical 
potential difference of OV were impressed in this way Field emission (electron 
emission) is started between Cathode K and the anode electrode A, the impact of the 
electron pulled out from Cathode K with the gate electrode G is carried out to the 
anode electrode A. and the fluorescent substance layer P emits light. 
[0007] In this flat-surface mold display, an image is displayed for the intersection of 
KK a cathode electrode [ the gate electrode G and ]. for example, the assembly for 
1000 pieces, as 1 pixel. If the whole fluorescent substance layer P is constituted from 
a white luminescence fluorescent substance layer, a monochrome flat-surface mold 
display will be obtained, and if the fluophor layer P is constituted from red who has the 
width of face in every pixel, green, and a blue luminescence fluorescent substance 



stripe, a color flat-surface mold display will be obtained. 

[0008] As an example of the field emission mold cathode (emitter) K. although are 
illustrated to drawing 16 . and it is variously, some of the examples are explained to 
others with reference to drawing 1 7 . In addition, as for drawing 1 7 A1 , B1 , and CI , the 
top view of a cathode, drawing 17 A2, B-2, and C2 are the sectional views of the 
cathode of drawing 17 A1, B1, and CI, respectively. 

[0009] Drawing 1 7 A1 and A2 shows the electrode of a pair, one of these is a cathode, 
another side is a gate electrode, and an electron is emitted toward the anode 
electrode which omitted illustration from the gate electrode of a cathode, and the 
edge which counters. 

[0010] Drawing 1 7 B1 and B~2 show the cathode which has a square hole, and an 
electron is emitted from the edge of the hole of the square. 

[001 1] Drawing 1 7 CI and C2 shows the cathode dented so that the top face of a disk 
might constitute a curved surface, for example, the spherical surface, and an electron 
is emitted from the concave Mino edge. 

[0012] As an example of the field emission mold cathode (emitter) K, you may 
constitute from an electron emission component of the MIM mold which consists of a 
metal / an insulating layer / a metal. 
[0013] 

[Problem(s) to be Solved by the Invention] The flat-surface mold display explaining 
drawing 15 and drawing 16 was performing existence of electroluminescence by the 
existence of impression of each predetermined electrical potential difference to a 
cathode (emitter) and a gate electrode (drawer electrode). For this reason, since it 
was necessary to impress a heavy current community (for example, 0.05 V/A) for 
every selection of a pixel (i.e., since electron emission at the time of selection / 
un-choosing was controlled by electric field), the driver voltage at the time of 
selection of a pixel became high, and there was a problem in the cathode which 
constitutes the selected pixel in respect of high-speed operation and power 
consumption. [ which is a pixel ] 

[0014] In the flat-surface mold display which has the fluorescent substance layer in 
which the impact of the electron with which this invention was emitted in view of this 
point from the field emission mold cathode with which it was chosen of two or more 
field emission mold cathodes and two or more of its field emission mold cathodes 
carries out luminosity While low-battery-izing of the driver voltage for making an 
electron emit alternatively from two or more field emission mold cathodes and 
reduction-izing of power consumption are possible, it is going to propose the possible 
flat-surface mold display of high-speed operation. 

[0015] Moreover, the pixel which consists of a field emission mold cathode of the m 
line n train (however, m and n one or more integers) allotted in the shape of a matrix 
this invention In the flat-surface mold display which has the fluorescent substance 



layer in which the impact of the electron emitted from the field emission mold cathode 
for every pixel of the field emission mold cathode group arranged in the shape of [ of a 
M line N train (however, M and N two or more integers) ] a matrix and its field emission 
mold cathode group carries out luminosity While low-batteryHzing of the driver 
voltage for making an electron emit alternatively for every pixel from a field emission 
mold cathode group and reduction-izing of power consumption are possible, it is going 
to propose the possible flat-surface mold display of high-speed operation. 
[0016] 

[Means for Solving the Problem] The flat-surface mold display by the 1st this 
invention Two or more field emission mold cathodes, The high voltage electrode which 
gives the heavy current community which forms in the front face of two or more of 
the field emission mold cathodes the shot key barrier which can make possible the 
electron emission from two or more of the field emission mold cathodes fixed, It 
connects with two or more field emission mold cathodes, and has the two-dimensional 
MOS gate array which controls the existence of radiation of the electron from two or 
more of the field emission mold cathodes, and the fluorescent substance layer in 
which the impact of the electron alternatively emitted from two or more field emission 
mold cathodes carries out luminosity. 

[001 7] According to this 1st this invention, the heavy current community which forms 
in the front face of two or more field emission mold cathodes the shot key barrier 
which can make possible the electron emission from two or more of the field emission 
mold cathodes with a high voltage electrode is given fixed, the existence of radiation 
of the electron from two or more field emission mold cathodes is controlled by the 
two-dimensional MOS gate array, and the luminosity of the fluorescent substance 
layer is carried out by the impact of the electron alternatively emitted from two or 
more field emission mold cathodes. 
[0018] 

[Embodiment of the Invention] The high voltage electrode with which the 1st this 
invention gives the heavy current community where the shot key barrier which can 
make possible the electron emission from two or more of the field emission mold 
cathodes is formed in the front face of two or more field emission mold cathodes and 
two or more field emission mold cathodes of those fixed. By the impact of the 
two-dimensional MOS gate array which is connected to two or more field emission 
mold cathodes, and controls the existence of radiation of the electron from two or 
more of the field emission mold cathodes, and the electron alternatively emitted from 
two or more field emission mold cathodes It is the flat-surface mold display which has 
the fluorescent substance layer which carries out luminosity. 

[0019] The pixel which consists of a field emission mold cathode of the m line n train 
(however, m and n one or more integers) allotted in the shape of a matrix the 2nd this 
invention The field emission mold cathode group arranged in the shape of [ of a M line 



N train (however. M and N two or more integers) ] a matrix. The high voltage electrode 
which gives the heavy current community which forms the shot key barrier which can 
make possible the electron emission from each of that field emission mold cathode in 
the front face of each field emission mold cathode which constitutes the field 
emission mold cathode group fixed, The two-dimensional MOS gate array which 
consists of the MOS gate where each field emission mold cathode which constitutes a 
field emission mold cathode group was connected to the drain at each **, respectively, 
The scan driving means which impresses the pulse voltage which turns ON each of 
that MOS gate at the gate of each MOS gate connected to each field emission mold 
cathode of the pixel of M lines to a sequential circulation target for every line of M 
lines, Synchronizing with the pulse voltage generated from the scan driving means, in 
the source of each MOS gate connected to each field emission mold cathode of the 
pixel of N train, to coincidence It is the flat-surface mold display which has the image 
data driving means which impresses a low battery alternatively for every train of N 
train, and the fluorescent substance layer in which the impact of the electron 
alternatively emitted from a field emission mold cathode for every pixel carries out 
luminosity according to the image which it is going to display. 

[0020] The 3rd this invention is a flat-surface mold display whose high voltage 
electrode is an anode electrode with which the fluorescent substance layer was 
formed in the flat-surface mold display of the 1 st this invention. 
[0021] the 4th this invention is the flat-surface mold [ which it pulls out and is an 
electrode ] display which the high voltage electrode approached two or more field 
emission mold cathodes, and was come out of and formed in the flat-surface mold 
display of the 1st this invention. 

[0022] The 5th this invention In the flat-surface mold display of the 1st this invention, 
it is the flat-surface mold display which prepared the screening electrode near two or 
more field emission mold cathodes. 

[0023] the low battery and abbreviation by which the 6th this invention is alternatively 
impressed to a screening electrode in the flat-surface mold display of the 5th this 
invention at two or more field emission mold cathodes — it is the flat-surface mold 
display with which it is equal with a display or the electrical potential difference lower 
than the low battery was made to be impressed. 

[0024] the low battery and abbreviation by which the 7th this invention is alternatively 
impressed to a screening electrode in the flat-surface mold display of the 5th this 
invention at two or more field emission mold cathodes when the MOS gate is OFF at 
least — it is equal or is the flat-surface mold display carried out as [ impress / an 
electrical potential difference lower than the low battery ]. 

[0025] The 8th this invention is a flat-surface mold display whose high voltage 
electrode is an anode electrode with which the fluorescent substance layer was 
formed in the flat-surface mold display of the 2nd this invention. 



[0026] the 9th this invention is the flat-surface mold [ which it pulls out and is an 
electrode ] display which the high voltage electrode approached the field emission 
mold cathode group, came out, and was formed in the flat-surface mold display of the 
2nd this invention. 

[0027] The 10th this invention is the flat-surface mold display which prepared the 
screening electrode near the field emission mold cathode group in the flat-surface 
mold display of the 2nd this invention. 

[0028] the low battery and abbreviation by which the 11th this invention is 
alternatively impressed to a screening electrode in the flat-surface mold display of 
the 10th this invention at two or more field emission mold cathodes — it is the 
flat-surface mold display with which it is equal with a display or the electrical potential 
difference lower than the low battery was made to be impressed. 
[0029] the low battery and abbreviation by which the 1 2th this invention is impressed 
to a screening electrode in the flat-surface mold display of the 10th this invention at 
selection at the field emission mold cathode of a field emission mold cathode group 
when the MOS gate is OFF at least — it is equal or is the flat-surface mold display 
carried out as [ impress / an electrical potential difference lower than the low 
battery ]. 

[0030] [Example of the gestalt of implementation of invention] Next, with reference to 
drawing 1 - drawing 7 , the flat-surface mold display of the example 1 of the gestalt of 
operation of this invention is explained. First, with reference to drawing 2 which shows 
the electrode of the cross section on drawing 1 and its alpha-alpha ' line, A is an 
anode electrode, this is countered and cathode group K' is prepared. Covering 
formation of the fluorescent substance layer P is carried out on the top face (an 
inferior surface of tongue is also good) of the anode electrode A. When spacing 
between the tips of each cathode (field emission cathode) K which constitutes the 
anode electrode A and cathode group K' is set to 0.5mm, the direct current voltage 
(fixed electrical potential difference) of 3kV is impressed to the anode electrode A, a 
heavy current community is given to all the cathodes K that constitute cathode group 
K', and the shot key barrier of all the cathodes K is made low so that electron emission 
may become possible. And the existence of emission of the electron from each 
cathode K is controlled by the MOS gate prepared to all the cathodes K, respectively. 
The set of these MOS gate is called the two-dimensional MOS gate array GA. When 
electronic emission is performed from Cathode K, the electron carries out the impact 
of the anode electrode A, and the fluorescent substance layer P of the part is made to 
emit light. 

[0031] Cathode group K' consists of many cathodes K offer example, the conic Spindt 
mold by which matrix arrangement was carried out. In drawing 1 , in fact, although the 
25 piece x40 piece =1000 piece cathode K is made into 1 pixel, it is made into 1 pixel 
here for [ K ] simplification of explanation and illustration (for example, a 4 piece x5 



piece cathode). And the screen of one sheet is constituted by the pixel of a M line N 
train (however, M and N two or more integers). In addition, in drawing 4 , it is 
illustrating on behalf of the pixel of the 1 st line and the 1 st train. 
[0032] Each cathode K is connected to the drain D of for example, each MOS gate 
{the gate which consists of an MOS (metal oxide semiconductor) field-effect 
transistor} MG of n channels (of course, p channels are also good) of a gate array GA 
as shown in drawing 4 and drawing 5 . And it connects in common through wiring W1 
( drawing 3 , drawing 5 ), and each source of the every four trains MOS gate MG 
containing each pixel is connected to the data driver DD through Line R. In addition, as 
shown in drawing 5 . an interlayer insulation film ID is formed on wiring W1, and each 
cathode K stands erect on the interlayer insulation film ID. 

[0033] Moreover, through beer hall (Via hole)V ( drawing 5 ), wiring W2 ( drawing 3 , 
drawing 5 ) connects in common, and each gate electrode G of the MOS gate MG of 
every five lines is connected to the scanning driver SD through the column line 0. 
[0034] In drawing 5 , the substrate of p mold with which, as for SB, the MOS gate 
array GA MG, i.e., much MOS gates, is formed, and IS are component isolation regions 
which separate each MOS gate MG. Drain (drain field) D and Source (source field) S 
are n+. It is the field of a mold. IN is the insulating layer (Si02 layer) formed in the top 
face of Substrate SB. Gate (gate electrode) G is formed on the insulating layer IN 
between Drain D and Source S. 

[0035] Next, actuation of the flat-surface mold display of this example 1 is explained. 
The front face of all the field emission mold cathodes K that constitute cathode group 
K' has cost about at least O.lv [/A ] electric field with the anode electrode A. The 
scanning driver SD is cyclic from a top one by one toward the bottom to two or more 
column lines 0. For example, each MOS gate MG where the pulse voltage of the peak 
value of 5V was impressed, and the pulse voltage of the peak value of 5V was 
impressed to Gate G by this will be in ON condition, and it will synchronize with this 
pulse voltage. Touch-down potential is given to the source of all the MOS gates MG of 
a pixel where zero electrical potential difference (touch-down electrical potential 
difference) was alternatively impressed and chosen from the data driver DD as 
coincidence for every pixel to each line R according to the image which it is going to 
display. An electron is emitted from at least one or more cathodes K of the selected 
pixel, the impact of the anode electrode A is carried out. and the fluorescent 
substance layer P of the part is made to emit light by this. At this time, by the 
rectification of the MOS gate (MOS transistor) MG, the discharge current between 
the anode electrode A and Cathode K serves as actuation in the saturation region of 
an electrical-potential-difference-current, and is suppressed by the fixed current. 
Thereby, destruction of the cathode K by the overcurrent can be prevented. 
[0036] Drawing 7 shows the electronic potential energy and the characteristic curve 
of the shot key barrier (eV) over the distance (A) from the front face of the cathode 



electrode K when changing into 0.05. 0.2. 0,5. and 1 .0. 2.0 and 5.0 the field strength y 
(v/A) given to Cathode K. In addition, phi shows the work function from the vacuum 
level of Cathode K. In practice, although what subtracted the work function phi serves 
as shot key barrier from potential energy, since illustration and explanation are easy, 
the curve of potential energy and the curve of the shot key barrier are illustrated in 
piles here. Moreover, a work function phi shows the shot key barrier in case electric 
field are 0, and is the constant value according to the ingredient of Cathode K. There 
are Mg, Cu, Mo. C, Si. etc. as an ingredient of the cathode K whose work function phi is 
3-4eV. 

[0037] And the principle of the invention in this application switches whether a heavy 
current community where the shot key barrier becomes small is always given to 
Cathode K (refer to drawing 7 ), and touch-down potential (low voltage) is given to 
Cathode K by turning on and off of the MOS gate MG. and is controlling the existence 
of radiation of the electron from Cathode K. on the other hand, in the conventional 
flat-surface mold display explained with reference to drawing 15 and drawing 16 
Between Gate (drawer electrode) G and Cathode K. for example, the change of 
whether to impress the electrical potential difference of +100V. That is. magnitude of 
the electric field given to Cathode K is switched, the magnitude of the shot key barrier 
of Cathode K is changed with smallness and size (refer to drawing 7 ). and the 
existence of radiation of the electron from Cathode K is controlled by this. 
[0038] Although it was made to ground alternatively within the data driver DD in the 
gate array of the example 1 of drawing 4 according to the image which is going to 
display each line R As shown in drawing 6 , each line R is grounded through between 
the drains of MOS transistor (metal oxide silicon field effect transistor) Q and the 
sources of n channels. The pulse voltage of the peak value of 5V is impressed to the 
gate of MOS transistor Q connected to the line R chosen from the data driver DD, 
MOS transistor Q is turned ON. and you may make it ground the selected line R. 
[0039] Next, with reference to drawing 9 which shows the electrode on the 
alpha-alpha ' line of drawing 8 and drawing 8 , the flat-surface mold display of an 
example 2 is explained. This example 2 is the case where replaced with the anode 
electrode A in an example 1 . pulled out near each cathode K of cathode group K'. and 
Electrode DR is formed. The hole h of a round shape is drilled in the part 
corresponding to each cathode K of the drawer electrode DR. respectively. Spacing 
between each cathode K and the drawer electrode DR is set as 5 micrometers, and 
the direct current voltage (fixed electrical potential difference) of 100V is impressed 
to the drawer electrode DR. And each cathode K is connected to the drain of each 
MOS gate MG of the two-dimensional gate array GA like drawing 3 of an example 1 - 
drawing 5 . Since the configuration and actuation of the two-dimensional gate array 
GA are the same as that of drawing 3 - drawing 5 . the duplication explanation is 
omitted. In addition, the drawer electrode DR is countered and the fluorescent 



substance layer P is formed. 

[0040] In the case of an example 2, it replaces with an anode electrode, and since the 
drawer electrode DR close to Cathode K was formed, as compared with the case of an 
example 1, the electrical potential difference of a high voltage electrode can be made 
low. 

[0041] Next, with reference to drawing 1 1 which shows the electrode on the 
alpha-alpha ' line of drawing 10 and drawing 10 , the flat-surface mold display of an 
example 3 is explained. The flat-surface mold display of an example 3 is the case 
where the screening electrode SH common to each cathode K of cathode group K' is 
formed, in the flat-surface mold display of an example 1. Circular hole h' in which the 
tip of each cathode K projects is prepared in a screening electrode SH, for example, 
OV are given to it. In addition, the distance between the tips of the anode electrode A 
with which the direct current voltage (fixed electrical potential difference) of 3kV is 
impressed, and the cathode electrode K is 0.5mm. 

[0042] It seems that the potential distribution near [ in the flat-surface mold display 
of an example 1 ] cathode K is shown as the equipotential line EV of drawing 5 . In this 
case, the tip of the cathode electrode K and distance between wiring W1 are set to 5 
micrometers. 

[0043] On the other hand, the potential distribution near cathode K in the case of the 
flat-surface mold display of an example 3 Since the high-pressure electric field from 
the anode electrode A are covered with a screening electrode SH so that it may be 
shown as the equipotential line EV of drawing 12 , the electrical potential difference 
impressed to the drain D of the MOS gate MG In the case of drawing 5 , even when 
the MOS gate MG is OFF, it amounts to about 30V, but since it falls to about 3V in the 
case of drawing 1 2 , most possibilities that the MOS gate MG may be destroyed in the 
case of an example 3 disappear. Although it is made indispensable because of 
coexistence of the high-speed operation of this seed flat-surface mold display, and a 
low power for the operating voltage of the MOS gate MG to be low, that operating 
voltage is low means the fall of withstand voltage conversely. However, in the case of 
an example 3, even when operating voltage uses about 5V and a low MOS transistor, it 
becomes possible [ holding by the shielding effect of a screening electrode SH below 
to the withstand voltage (10-15V) in which an MOS transistor originally has the actual 
withstand voltage of the MOS transistor ]. 

[0044] Next, with reference to drawing 14 which shows the electrode on the 
alpha-alpha ' line of drawing 13 and drawing 13 . the flat-surface mold display of an 
example 4 is explained. By the example 4, it is the case where the same screening 
electrode SH as an example 3 is formed, in the flat-surface mold display of an example 
2. Other configurations and actuation are the same as that of examples 2 and 3. 
[0045] In addition, also in each above-mentioned example, what was illustrated to 
drawing 1 7 mentioned above, the electron emission component of the MIM mold which 



consists of a metal / an insulating layer / a metal, etc. are possible for the 
configuration of Cathode K. 

[0046] In each above-mentioned example, although the case where a n channel mold 
MOS transistor was used as the MOS gate was described, a p channel mold MOS 
transistor can also be used. 
[0047] 

[Effect of the Invention] According to the 1 st this invention, on the front face of two 
or more field emission mold cathodes and two or more of its field emission mold 
cathodes The high voltage electrode which gives the heavy current community which 
forms the shot key barrier which can make possible the electron emission from two or 
more of the field emission mold cathodes fixed, By the impact of the two-dimensional 
MOS gate array which is connected to two or more field emission mold cathodes, and 
controls the existence of radiation of the electron from two or more of the field 
emission mold cathodes, and the electron alternatively emitted from two or more field 
emission mold cathodes In the flat-surface mold display which has the fluorescent 
substance layer in which the impact of the electron emitted from the field emission 
mold cathode with which it was chosen of two or more field emission mold cathodes 
and two or more of its field emission mold cathodes since it had the fluorescent 
substance layer which carries out luminosity carries out luminosity While 
low-battery-izing of the driver voltage for making an electron emit alternatively from 
two or more field emission mold cathodes and reduction-izing of power consumption 
are possible, possible flat-surface type ********** of high-speed operation can be 
obtained. 

[0048] The m line n train which was allotted in the shape of a matrix according to the 
2nd this invention ( — however, the pixel which consists of one or more field emission 
mold cathodes of integer) m and n with the field emission mold cathode group 
arranged in the shape of [ of an M line N train (however, M and N two or more 
integers) ] a matrix The high voltage electrode which gives the heavy current 
community which forms the shot key barrier which can make possible the electron 
emission from each of that field emission mold cathode in the front face of each field 
emission mold cathode which constitutes the field emission mold cathode group fixed, 
The two-dimensional MOS gate array which consists of the MOS gate where each 
field emission mold cathode which constitutes a field emission mold cathode group 
was connected to the drain at each **, respectively. The scan driving means which 
impresses the pulse voltage which turns ON each of that MOS gate at the gate of 
each MOS gate connected to each field emission mold cathode of the pixel of M lines 
to a sequential circulation target for every line of M lines. Synchronizing with the pulse 
voltage generated from the scan driving means, in the source of each MOS gate 
connected to each field emission mold cathode of the pixel of N train, to coincidence 
Since it has the image data driving means which impresses a low battery alternatively 



for every train of N train according to the image which it is going to display, and the 
fluorescent substance layer in which the impact of the electron alternatively emitted 
from a field emission mold cathode for every pixel carries out luminosity The pixel 
which consists of a field emission mold cathode of the m line n train (however, m and 
n one or more integers) allotted in the shape of a matrix In the flat-surface mold 
display which has the fluorescent substance layer in which the impact of the electron 
emitted from the field emission mold cathode for every pixel of the field emission mold 
cathode group arranged in the shape of [ of a M line N train (however, M and N two or 
more integers) ] a matrix and its field emission mold cathode group carries out 
luminosity While low-battery-izing of the driver voltage for making an electron emit 
alternatively for every pixel from a field emission mold cathode group and 
reduction-izing of power consumption are possible, the possible flat-surface mold 
display of high-speed operation can be obtained. 

[0049] According to the 3rd this invention, in the flat-surface mold display of the 1 st 
this invention, since a high voltage electrode is an anode electrode with which the 
fluorescent substance layer was formed, in addition to the effectiveness of the 1 st 
this invention, it can obtain the easy flat-surface mold display of a configuration. 
[0050] according to the 4th this invention, in the flat-surface mold display of the 1 st 
this invention, the high voltage electrode approached two or more field emission mold 
cathodes, and was come out of and prepared — since it pulls out and is an electrode 
— the effectiveness of the 1 st this invention — in addition, the flat-surface mold 
display which can make low the electrical potential difference of a high voltage 
electrode can be obtained. 

[0051] According to the 5th this invention, in the flat-surface mold display of the 1st 
this invention, since the screening electrode was prepared near two or more field 
emission mold cathodes, in addition to the effectiveness of the 1st this invention, 
there is no possibility that high pressure may be impressed to the MOS gate, and the 
flat-surface mold display which can prevent destruction of the MOS gate for this 
reason can be obtained. 

[0052] the low battery which is alternatively impressed to a screening electrode in the 
flat-surface mold display of the 5th this invention at two or more field emission mold 
cathodes according to the 6th this invention, and abbreviation — since it is equal or 
the electrical potential difference lower than the low battery was made to be 
impressed, the flat-surface mold display with which the same effectiveness as the 5th 
this invention is acquired can be obtained. 

[0053] the low battery which according to the 7th this invention is alternatively 
impressed to a screening electrode in the flat-surface mold display of the 5th this 
invention at two or more field emission mold cathodes when the MOS gate is OFF at 
least, and abbreviation — since it is equal or the electrical potential difference lower 
than the low battery was made to be impressed, the flat-surface mold display with 



which the same effectiveness as the 5th this invention is acquired can be obtained. 
[0054] According to the 8th this invention, in the flat-surface mold display of the 2nd 
this invention, since a high voltage electrode is an anode electrode with which the 
fluorescent substance layer was formed, in addition to the effectiveness of the 2nd 
this invention, it can obtain the easy flat-surface mold display of a configuration. 
[0055] according to the 9th this invention, in the flat-surface mold display of the 2nd 
this invention, the high voltage electrode approached the field emission mold cathode 
group, and was come out of and prepared in it — since it pulls out and is an electrode 
— the effectiveness of the 2nd this invention — in addition, the flat-surface mold 
display which can make low the electrical potential difference of a high voltage 
electrode can be obtained. 

[0056] According to the 10th this invention, in the flat-surface mold display of the 2nd 
this invention, since the screening electrode was prepared near the field emission 
mold cathode group, in addition to the effectiveness of the 2nd this invention, there is 
no possibility that high pressure may be impressed to the MOS gate, and the 
flat-surface mold display which can prevent destruction of the MOS gate for this 
reason can be obtained. 

[0057] the low battery which is alternatively impressed to a screening electrode in the 
flat-surface mold display of the 10th this invention at two or more field emission mold 
cathodes according to the 11 th this invention, and abbreviation — since it is equal or 
the electrical potential difference lower than the low battery was made to be 
impressed, the flat-surface mold display with which the same effectiveness as the 
10th this invention is acquired can be obtained. 

[0058] the low battery which according to the 12th this invention is impressed to a 
screening electrode in the flat-surface mold display of the 10th this invention at 
selection at the field emission mold cathode of a field emission mold cathode group 
when the MOS gate is OFF at least, and abbreviation — it is equal, or since it carried 
out as [ impress / an electrical potential difference lower than the low battery ], the 
flat-surface mold display with which the same effectiveness as the 10th this invention 
is acquired can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the flat-surface mold indicating equipment 
of the example 1 of the gestalt of operation of this invention. 

[Drawing 2] It is a sectional view on the alpha-alpha ' line of drawing 1 which shows 
the electrode of an example 1 . 



[Drawing 3] It is the block diagram showing the gate array of an example 1 . 
[Drawing 4] It is the block diagram showing the detail of the gate array of an example 
1. 

[Drawing 5] It is the sectional view showing the structure near the MOS gate of an 
example 1, and the potential distribution near a cathode. 

[Drawing 6] It is the block diagram showing the detail of the modification of the gate 
array of an example 1. 

[Drawing 7] It is the characteristic curve sheet showing the electric-field dependency 
of electronic potential energy and the shot key barrier. 

[Drawing 8] It is the block diagram showing the flat-surface mold indicating equipment 
of the example 2 of the gestalt of operation of this invention. 

[Drawing 9] It is a sectional view on the alpha-alpha ' line of drawing 2 which shows 
the electrode of an example 2. 

[Drawing 10] It is the block diagram showing the flat-surface mold indicating 
equipment of the example 3 of the gestalt of operation of this invention. 
[Drawing 1 1] It is a sectional view on the alpha-alpha ' line of drawing 3 which shows 
the electrode of an example 3. 

[Drawing 12] It is the sectional view showing the structure near the MOS gate of an 
example 3, and the potential distribution near a cathode. 

[Drawing 13] It is the block diagram showing the flat-surface mold indicating 
equipment of the example 4 of the gestalt of operation of this invention. 
[Drawing 14] It is a sectional view on the alpha-alpha ' line of drawing 3 which shows 
the electrode of an example 4. 

[Drawing 15] It is the block diagram showing the conventional flat-surface mold 
indicating equipment. 

[Drawing 16] They are some sectional views of the conventional flat-surface mold 
display. 

[Drawing 17] It is the top view and sectional view showing the example of the field 
emission mold cathode of the conventional flat-surface mold display. 
[Description of Notations] 

A An anode electrode. P A fluorescent substance layer, K' A cathode group, K A field 
emission mold cathode. DR A drawer electrode. SH A screening electrode. GA A 
two-dimensional gate array, MG The MOS gate, SD A scanning driver, DD Data driver. 
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